- 1 - 

TITLE OF THE INVENTION 
PORTABLE RADIO COMMUNICATION APPARATUS AND CONNECTION 
MEMBER 

CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based upon and claims the 

benefit of priority from the prior Japanese Patent 
Application No. 2003-040877, filed February 19, 2003, 
the entire contents of which are incorporated herein by 
reference. 

10 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a portable radio 
communication apparatus formed of two housings foldably 
connected to each other via a hinge, and to a 
15 connection member for use in connecting the two 

housings . 

2. Description of the Related Art 

A foldable type apparatus has been the mainstream 
of portable radio communication apparatuses. In this 

20 type, two housings (hereinafter referred to as an upper 

housing and a lower housing) are foldably connected or 
coupled to each other via a hinge. Each of the two 
housings contains a main circuit board (hereinafter 
referred to as an upper main circuit board or a lower 

25 main circuit board) . The upper and lower main circuit 

boards are connected to each other via a flexible 
printed circuit board (hereinafter referred to as 
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an FPC) , which is passed through the hinge. 

In addition to the upper and lower main circuit 
boards, another circuit board (hereinafter referred as 
a sub circuit board) may be contained in the upper or 
5 lower housing. In this case, the sub circuit board is 

connected to the upper or lower main circuit board via 
an FPC other than the aforementioned FPC or a cable. 
Therefore, one of the upper and lower main circuit 
boards needs to contain a connector for the FPC to be 

10 connected to the other main circuit board and 

a connector for the FPC or a cable to be connected to 
the sub circuit board. 

Jpn. Pat. Appln. KOKAI Publication No. 2001-267696 
discloses a flexible printed circuit board, one end of 

15 which is branched; that is, the FPC is Y shaped. The 

one end of the FPC is branched for the purpose of 
projecting two ends when the FPC is rolled. The two 
ends of the branched portions are connected to the same 
main circuit board. 

2 0 Under the situations as described above, there is 

a demand for simply connecting two circuit boards 
respectively contained in the two housings and electric 
parts contained in either housing. 

BRIEF SUMMARY OF THE INVENTION 

25 An object of the present invention is to provide 

a foldable type portable radio communication apparatus 
having a simple connecting structure for connecting two 
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circuit boards respectively contained in the two 
housings and electric parts contained in either 
housing. 

According to an aspect of the invention, there is 
5 provided a portable radio communication apparatus 

comprising: a main body including an first housing, 
a' second housing and a hinge foldably coupling the 
first and second housings; a first circuit board 
provided in the first housing; a second circuit board 
10 provided in the second housing; 

an electric part provided in the second housing 
independent from the second circuit board; and 
a connection member extending through the hinge and 
connected between the first and second circuit boards 
15 and having a branched portion connected at least one of 

the first and second circuit boards to the electric 
part - 

According to another aspect of the present 
invention, there is provided a connection member for 

2 0 use in a portable radio communication apparatus having 

a first housing configured to receive a first circuit 
board and a second housing configured to receive 
a second circuit board, an electric part and a hinge 
configured to couple the first and second housing and 

25 foldably supporting the first and second housing, the 

electric part being provided in the second housing 
independent from the second circuit board. 
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the connection member comprising: a first connecting 
portion including a first conductor which electrically 
connects the first and second circuit boards; and 
a second connecting portion branched from the first 
5 connecting portion and including a second conductor 

which electrically connects at least one of the first 
and second circuit boards to the electric part. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 

10 in part will be obvious from the description, or may be 

learned by practice of the invention. The objects and 
advantages of the invention may be realized and 
obtained by means of the instrumentalities and 
combinations particularly pointed out hereinafter. 

15 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate embodiments of the invention, and together 
with the general description given above and the 

20 detailed description of the embodiments given below, 

serve to explain the principles of the invention. 

FIG. 1 is a side view schematically showing 
a structure of a portable radio communication apparatus 
according to a first embodiment of the present 

25 invention. 

FIG. 2 is a developed view of a flexible printed 
circuit board shown in FIG. 1. 



FIG, 3 is a perspective view showing how the 
circuit boards are connected in the lower housing shown 
in FIG, 1, 

FIG* 4 is a plan view showing a shape of a common 
line pattern formed on the flexible printed circuit 
board shown in FIG. 1. 

FIG. 5 is a side view schematically showing 
a structure of a portable radio communication apparatus 
according to a second embodiment of the present 
invention. 

FIG. 6 is a developed view of a flexible printed 
circuit board shown in FIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 
(First Embodiment) 

A portable radio communication apparatus according 
to a first embodiment of the present invention will be 
described with reference to FIGS. 1 to 4 . 

As shown in FIG. 1, the portable radio 
communication apparatus of the first embodiment has^ 
as a main body, a structure formed of an upper 
housing 1 and a lower housing 3 coupled to each other 
via a hinge 5. The upper housing 1 contains an upper 
main circuit board 2. The lower housing 3 contains 
a lower main circuit board 4 and a sub circuit board 7 
parallel to each other. Various electric parts to 
implement the functions of the portable radio 
communication apparatus are mounted on the upper and 
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lower main circuit boards 2 and 4 and the sub circuit 
board 7. A flexible printed circuit board (FPC) 6 is 
arranged through the hinge 5. The FPC 6 electrically 
connects the upper and lower main circuit boards 2 
5 and 4. It also electrically connects the sub circuit 

board 7 to the upper or lower main circuit board 2 
or 4. An antenna 8 is used for radio communication. 

As shown in FIG. 2^ the FPC 6 has connector mount 
portions 6a and 6b, a crank-shaped belt portion 6c and 

10 a branch portion 6d projected from the connector mount 

portion 6b. A plug 10 is mounted on the connector 
mount portion 6b. A plug 13 is mounted on the 
connector mount portion 6a. A conductive pattern (not 
shown) to be connected to the plug 10 or 13 is formed 

15 on the branch portion 6d. The conductive pattern 

formed on top end portion of the branch portion 6d (the 
right end in FIG. 2) is exposed, thus forming an FPC 
connector. A plug may also be mounted on the top end 
portion of the branch portion 6d. A conductive pattern 

20 is formed on the belt portion 6c to connect the plugs 

10 and 13. 

The FPC 6 is arranged, such that a central portion 
of the belt portion 6c is inserted through the hinge 5, 
with the result that the connector mount portion 6a is 
25 located in the upper housing 1, while the connector 

mount portion 6b and the branch portion 6d are located 
in the lower housing 2. The plug 10 is coupled to 
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a jack 9 mounted on the lower main circuit board 4, as 
shown in FIG. 3. The branch portion 6d is bent as 
shown in FIG. 3, and the top end thereof is coupled to 
a jack 12 mounted on the sub circuit board 7, The plug 
5 13 is coupled to a jack (not shown) mounted on the 

upper main circuit board 2 in the same manner as the 
plug 10. 

As shown in FIG. 4, a conductive pattern 14 formed 
on the FPC 6 connects the plug 10 and the plug 13. The 

10 conductive pattern 14 is branched at a branch point 15, 

and extends to a connection end of the branch portion 
6d connected to the sub circuit board 7 . The 
conductive pattern 14 is used as a line for use in 
common to the upper and lower main circuit boards 2 and 

15 4 and the sub circuit board 7 (hereinafter referred to 

as a common line) . For example, the common line 
corresponds to a power supply line, a grounded line or 
a clock signal transmitting line. A plurality of 
conductive patterns similar to the conductive pattern 

20 14 may be provided to form a plurality of common lines. 

As described above, according to the first 
embodiment, the upper and lower main circuit boards 2 
and 4 and the sub circuit board 7 are connected only by 
the FPC 6. Therefore, each circuit board needs to have 

25 only one connector to be connected to the FPC 6. 

Consequently, it is unnecessary to branch a harness or 
to use a special connector shaped like, for example. 
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a piggyback. 

In addition, according to the first embodiment, 
since the conductive pattern 14 to be used as a common 
line is formed on the FPC 6, it is unnecessary to allot 
5 separate connector terminals to the same line in the 

plug 10 or 13. Therefore, the plug 10 or 13 can be 
compact . 

As a result, according to the first embodiment, 
even if the sub circuit board 7 is provided in addition 

10 to the upper and lower main circuit boards 2 and 4, the 

circuit boards can be connected simply without 
increasing the niimber of connectors or terminals 
attached to each circuit board. 
(Second Embodiment) 

15 A portable radio communication apparatus according 

to a second embodiment of the present invention will be 
described with reference to FIGS. 5 and 6. In FIGS. 5 
and 6, the same parts as those shown in FIGS. 1 and 2 
are identified by the same reference numerals, and 

20 detailed descriptions thereof are omitted. 

As shown in FIG. 5, the portable radio 
communication apparatus of the second embodiment has, 
as a main body, a structure formed of an upper housing 
1 and a lower housing 3 connected to each other via 

25 a hinge 5. The upper housing 1 contains an upper main 

circuit board 2. The lower housing 3 contains a lower 
main circuit board 4. An FPC 16 is arranged through 
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the hinge 5. The FPC 16 electrically connects the 
upper and lower main circuit boards 2 and 4 . Various 
electric parts to implement the functions of the 
portable radio communication apparatus are mounted on 
5 the upper and lower main circuit boards 2 and 4 and the 

FPC 16. The electric parts mounted on the sub circuit 
board 7 in the first embodiment are directly mounted on 
the FPC 16. The FPC 16 electrically connects the 
electric parts to the upper or lower main circuit board 

10 2 or 4. 

As shown in FIG. 6, the FPC 16 additionally has 
a circuit mount portion 16a in a top end portion of the 
branch portion 6d of the FPC 6 of the first embodiment. 
The aforementioned electric parts are mounted on the 

15 circuit mount portion 16a. As a result, an electric 

circuit 17 similar to that mounted on the sub circuit 
board 7 is mounted on the circuit mount portion 16a. 
The conductive pattern formed on the branch portion 6d 
is connected to the electric circuit 17. 

20 According to the second embodiment as described 

above, the following advantage can be obtained in 
addition to that of the first embodiment: the number of 
parts, such as connectors, can be less than that of the 
first embodiment. As a result, the mount efficiency 

25 can be further increased and the reliability of the 

portable radio communication apparatus is improved. 

The above embodiments can be modified as described 
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below. 

In the first embodiment, the common line pattern 
such as the conductive pattern 14 may be omitted. 

In the second embodiment, a common line pattern 
5 such as the conductive pattern 14 may be provided on 

the FPC 16. 

Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, 
the invention in its broader aspects is not limited to 
10 the specific details and representative embodiments 

shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 
defined by the appended claims and their equivalents. 



